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SOLAR RADIAT-ON OBSERVATIONS, JUNE 1938 

By CHARLEE M. LENNAHAN 

Measurements of solar radiant energy received a t  the 
surface of the earth are made at eight stations maintained 
by the Weather Bureau, and a t  nine cooperating stations 
maintained by other institutions. The intensity of t h e  
total radiation from sun and sky on a horizontal surface is 
continuously recorded (from sunrise to sunset) a t  all 
these stations by self-registering instruments ; pyrhelio- 
metric measurements of the intensity of direct solar 
radintion a t  normal incidence are made a t  frequent inter- 
vals on clear days a t  three Wcnther Bureau stations 
(Washington, D. C., Madison, Wis., Lincoln, Nebr.) and 
at the Blue Hill Observatory of Rnrvnrd University. 
Occasional observations of sky polarization are taken a t  
the Weather Bureau stations a t  Washinzton and Madison. 

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposurcs, 
and methods of observation, together with summaries of 
the data, obtained up to the end of 1936, will be found in 
the MONTHLY WEATHER REVIEW, December 1937, pp. 
415 to 441; further descriptions of instruments and 
methods are given in Wetither Bureau C'ircular Q.  

Table 1 contains the measurements of the intensity of 
direct solar radiation a t  normal incidence, with means and 
their departures from normal (means btlsed on less thaii 3 
values are in parenthesis). At hfadison and Lincoln the 
observations are made with the Marvin pyrheliometer; a t  
Washington and Blue Hill they nre obtained with a rccord- 
ing thermopile, checked by observations with a Marvin 
p rbeliometer at Washington and with a Smithsoninn 
siyver disk pyrheliometer at Blue Hill. The tablo also 
gives vapor pressures a t  8 a. m. (75th meridian time) and 
at noon (local mean solar time). 

During July 1938 direct solnr radiation intensities 
averaged above normal at Blue Hill, Madison, and Lincoln. 

Table 2 contains the average amounts of radiation 
received daily on a horizontal surface from both sun and 
sky during each week, their departurcs from normiil and 
the accumulated departures since the beginning of the 
year. The values at most of the stations are obtained 
from the records of the Eppley pyrheliometer recording on 
either a microammeter or a potentionmeter. 
Six stations for which normals exist received an excess 

of total solar and sky radiation during July 1938. Nine of 
the stations received a deficiency of total radiation during 
the month. 

Polarization measurements were made on 7 days a t  
Madison giving a mean value of 37.1 percent and a maxi- 

July  4 
July 6 __._.___. 
J n I s P  .________ 
Julr; 11 ._______ 

JULY 1938 

12.68 
13.13 
14.00 
17.37 

mum of 56.3 percent on the 28th; both of these values 
are below the corresponding normals for the month. 

- 
July 1 ._______. 16.79 ~ ___._ ._.___ 
July 2 .________ 17.37 _ _ _ _ _ _  ._.... 
Jn ly4  ________. 15.65 _.____ 0.SO 
July 5 _ _ _ _ _ _ _ _ _  14. IO ___.__ .___._ 
July 8 _ _ _ _ _ _ _ _ _  I?. 6-3 __.___ .99 
J u l y 9  _ _ _ _ _ _ _ _ _  12.68 _____. .86 
Jiily IO .____ ~ - .  16.20 ~ ___.. ._.___ 
July 11 ._______ 14. IO ~ .__.. ..____ 

Means _ _ _ _ _ _ _ _  _ _ _ _ _ _  ~ .____ .88 
Deoarturea _ _ _ _  ._____ ~ _..._ +.os 

TABLE l.--SoZar radiation intensities during July 19SS 
[Gram-calories per minute per square centimeter of normal surface] 

WASHINGTON. D. C. 

No observations were obtained a t  Washington due to 
cloudy weather and instrumental trouble. 

MADISON, WIS. 

Sun's zenith distance I 
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.---- 
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.___. 
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1.28 
1.13 

+.04 
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time 

-4iI mass Date 

A. M. I I  P. If. 

_.__.. ._.___ ____._ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
1.46 .___._ ...___ _ _ _ _ _ _  _ _ _ _ _ _  10.21 _ _ _ _ _ _  .___._ ._____ _ _ _ _ _ _  _ _ _ _ _ _  12.68 
._____ ._____ ._._.. _ _ _ _ _ _  _ _ _ _ _ _  12.68 _ _ _ _ _ _  _ _ _ _ _ _  ._..__ _ _ _ _ _ _  _ _ _ _ _ _  9.83 
1.40 (1.02) _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

+.06 -.05 . . . . . . . . . . . . . . . . . . . . . . . .  

~~ 

Ju ly2  ___._____ 14,? 
J u l y 3  ________. 7.9 
Ju ly4  _ _ _ _ _ _ _ _ _  8.6 
Ju ly5  _ _ _ _ _ _ _ _ _  10.7 
July i .________ 10.3 
Ju ly8  ._______. 13.2 
J u l y 9  .________ 15.3 
July 10 _______. 113.9 
July In _ _ _ _ _ _ _ _  11.9 
July30 _ _ _ _ _ _ _ _  18.2 
July31 _ _ _ _ _ _ _ _  13.7 
Means _ _ _ _ _ _ _ _  _ _ _ _ _ _  
Departures _ _ _ _  _ _ _ _ _ _  

~ _ _ _ _ _  _ _ _ _ _ _  ._____ _ _ _ _ _ _  1.32 1.07 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  12.3 
____._____._._____ ~ _ _ _ _ _ _ _ _ _ _ _  1.05 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9.9 
____._ _____. _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1.33 1.21 _ _ _ _ _ _  _ _ _ _ _ _  9.6 
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~ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1.28 - _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  10.3 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  .86 1.14 .94 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  16.4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.28 -_-. ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  18.2 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1.27 1.08 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  15.3 _ _ _ _ _ _  _ _ _ _ _ _  0.96 1.12 1.38 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  13.2 
~ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  1.33 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  14.7 
~ . . . . . . . . . . . . . . . . . . . . . . .  1.29 . . . . . . . . . . . . . . . . . . . . . . . .  167 
_ _ _ _ _ _  _ _ _ _ _ _  (0.96) 1.02 1.28 1.09 (1.21) _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
_ _ _ _ _ _  _ _ _ _ _ _  +.05 -.03 f.01 +.07 +.28 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

LINCOLN, NEBR. 

weak beginning- 

JnlyZ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
July9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
July I6 ___-_-_______-_--__________ 
July23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

JdYZ. . - - - - - -  ---- ------ ----_-_-__ 
JulY9--.--- ------ ------ ____------ 
July I6 _________-_---_____________ 
July 23 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Oramcalories per square centimeter 

Wash- Madi- Ltn- Chica- New Fair- Twin La New Iriver- Blue San Friday New- 
Ington son eoln go York Fresno banks Falls Jolla Miami Orleans side Hill Juan Harbor Ithaca port 

tal. cal. cal. cat. cat. cat. cat. cat. cat. c d .  cat. cal. cal. cal. cat. MI. ~ l .  
---------__------- 

593 540 642 525 619 780 444 621 666 354 (9 676 681 659 680 _ _ _ _ _ _ _ _  615 
471 811 699 488 420 727 445 686 468 450 643 458 626 616 _ _ _ _ _ _ _ _  649 
391 583 630 484 268 713 638 643 653 480 '?99 613 318 6?3 626 _ _ _ _ _ - _ _  342 
363 639 558 510 273 687 630 560 411 475 442 679 368 658 643 _ _ _ _ _ _ _ _  47a 

Departures 01 daily totals from normals 

+69 +6 +45 +52 +153 +46 +1 -75 -6 -137 (I) -34 +61 +5 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
-18 +73 +I05 +42 -?7 +30 -40 -I4 -120 -61 -47 -34 4-28 4-41 _ _ _ _ _ _ _ _  _______-  1 +?: 1 2; I zg 1 3 I $! I -2; 1 $;: I 1 1 5  60 ~- - - - - - -~ - - - - - - - -  _ _ _ _ _ _  ~ - _ _ _ _ _ _ _ _  -122 -88 I $ti 1 -? 1 -E;; 1 1;:; I "+": 1 

Accumulated departures since Jan. 1 

-lO,sSal-2,315 1-1,246 1+4.095 I -630 I-1.778 1+4.808 1-7,576 1--3,640 1-4,095 1+4,144 1-4,298 1-3.997 1+8.468 I+S,OM I -__---__ 1 ------- - 

BLUE HILL. MASS. 
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POSITIONS AND AREAS OF SUN SPOTS 
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Communicated by  Capt. J. F. Hellweg U. 8. Navy  (Ret.) Superintendent U. 6. Yaval 
Observatory. Data  furnished by t d  U. 6. Naval OhsZ\rvatory in coophration with 
Harvard and Mount Wilson Observatories. The  dlfference in longitude is measured 
from the cantral merldlan. positive west. The  north latitude is positive. Areas fue 
corrected for foreshortening and are expressed In rnilllonths of the sun's visible hemi- 
sphere. The total area for each day includes spots and groups] 
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